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@ Method and device for the determination of aerobic blodegradabillty. 



® Method for the determination of the aerobic 
biodegradability in a composting device of at least 
one product, characterized in that an amount of the 
product is mixed with an amount of active inoculum 
and, if necessary, with an amount of water, such that 
the dry matter content of the mixture is situated 
between 40 and 60%, through at least one quantity 
of this mixture, that is maintained at a temperature of 
between 20 and 75 degrees Centigrade, gas contain- 
ing oxygen is passed with a known CO2 content that 



is preferably zero, the amount of CO2 coming from 
the mixture is accurately measured or calculated, an 
amount of inoculum alone is treated in just the same 
manner with the gas containing oxygen and also 
moreover the amount of CO2 in the outflowing gas is 
measured, and finally on the basis of the amounts of 
CO2 the amount of carbon is determined which 
originates from the product alone and is converted 
into CO2 through biological activity. 
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The invention relates to a method for the deter- 
mination of the aerobic biodegradability In a com- 
posting device of at least one product. 

Aerobic composting has already been utilized 
for a considerable time for biologically transforming 
organic waste products into a stabilized end prod- 
uct, namely compost. This composting is per- 
formed by aerating the organic waste products at a 
controlled degree of moisture. Bacteria and fungi 
transform the waste products into water, CO2, and 
compost, whereby great quantities of heat are re- 
leased. For household refuse the composting nor- 
mally requires 8 to 20 weeks but for difficultly 
degradable substances the composting can require 
1 to 2 years. 

Because of the increasingly stringent environ- 
mental standards and the growing environmental 
awareness of consumers, many producers of all 
sorts of consumer goods, packaging materials, 
chemical products etc. are forced to make more 
environmentally friendly products. That is why it is 
necessary to be able to verify how these products, 
after use by the consumer, can be processed in 
the refuse chain. If the product is considerably 
biodegraded in a solid waste composting plant, this 
product is considered biodegradable or composta- 
ble. 

Several methods are known for determining 
biodegradability. The known methods are espe- 
cially directed towards determining the biodeg- 
radability of the products in a water treatment plant. 
Such a known method is the so-called STURM-test 
whereby the production of C02by bacteria is mea- 
sured in a wet environment. Since the microbiota, 
the temperature (10 to 20 degrees Centigrade) and 
other factors differ considerably in the wet con- 
ditions with less than 1% dry matter in a water 
treatment plant compared to these factors in the 
dry conditions with at least 30 to 40% dry matter 
and a temperature above 50 degrees Centigrade 
which are typical of a composting plant, this wet 
method is not suitable for determining the deg- 
radability in a composting plant. According to other 
known methods the product such as plastic of 
which the degradability has to be measured is, 
together with other material, placed in a compost- 
ing vessel and after 6 to a weeks again removed 
and subjected to tests, such as the measurement 
of the tensile strength. These methods are indirect 
measurements and no proof is given that the prod- 
uct is actually degraded biologically. 

The purpose of the invention is to provide a 
method for the determination of the aerobic 
biodegradability of at least one product under al- 
most identical conditions to those In a real com- 
posting plant. 

A further purpose of the invention is to provide 
a method whereby this determination is performed 



under well defined and controlled conditions so that 
the results can provide statistical information of the 
degree and speed of the degradability of the prod- 
uct under specific composting conditions. 

5 It is still further the purpose of the Invention to 

have this determination take place under conditions 
which are optimum and accelerated and can be 
entirely controlled so that the method can be ap- 
plied in different laboratories and reproducible in- 

70 formation be obtained. 

These objectives are achieved by making use 
of this invention according to which a well defined 
amount of the product Is mixed with an amount of 
active inoculum and, if necessary, an amount of 

15 water, such that the dry matter content of the 
mixture is situated between 40 and 60%, and that 
through at least one quantity of this mixture, that is 
maintained at a constant temperature of between 
30 and 75 degrees Centigrade, gas containing oxy- 

20 gen is passed with a known CO2 content that is 
preferably zero, the amount of CO2 coming from 
the mixture is accurately measured or calculated, 
an amount of inoculum alone Is treated in just the 
same manner with the gas containing oxygen and 

25 also moreover the amount of CO2 in the outflowing 
gas Is measured, and finally on the basis of the 
amounts of CO2 the amount of carbon is deter- 
mined which originates from the product alone and 
is converted into CO2 through biological activity. 

30 The determination of the aerobic degradability 

Is effected under the conditions of a controlled and 
optimum composting. 

As gas containing oxygen, air, preferably CO2- 
free air, or pure oxygen can be used. 

35 In a particular embodiment of the Invention the 

same amount of Inoculum alone is used as the 
amount of inoculum in the mixture and the amount 
of converted carbon coming from the increased 
production of CO2 by the mixture Is determined. 

40 In a notable embodiment of the invention the 

gas containing oxygen is passed through a reactor 
with a volume of between 1 and 10 liters of the 
mixture product-inoculum. 

In a suitable embodiment of the invention 5 to 

45 50% product is mixed with 95 to 50% inoculum in 
order to form the mixture. 

The carbon content of the original product is 
preferably determined separately. 

The amount of CO2 produced can be mea- 

50 sured by absorption In Ba(0H)2 or by measuring 
the incoming and outflowing gas flow for at least a 
specific time and measuring the CO2 content there- 
of. 

The invention also relates to a device which is 

56 particularly suitable for the application of the meth- 
od according to one of the preceding embodi- 
ments. 

The invention especially relates to a device for 
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the determination of the aerobic biodegradability In 
a composting device of at least one product, char- 
acterized in that it comprises at least two reactors, 
means for maintaining these reactors at a tempera- 
ture above the ambient temperature, means for 
passing gas containing oxygen through the reac- 
tors, means for separately collecting the outflowing 
gas from each reactor and means for measuring or 
calculating the amount of CO2 in this gas. 

The device preferably comprises means for 
calculating the amount of carbon which is degraded 
based on these amounts of CO2 flowing out of the 
reactors. 

In order to show better the characteristics ac- 
cording to the present invention, some preferred 
embodiments of a method and device for the de- 
termination of aerobic biodegradability according to 
the invention are described hereafter, as examples 
and without any restrictive character with reference 
to the enclosed drawings in which: 

Figure 1 shows schematically a device for the 
determination of the biodegradability of products 
according to the invention; 
Figure 2 shows a graph of the CO2 production 
in function of time, during the application of the 
method according to the invention; 
Figure 3 shows the percentage of carbon that 
was converted from a product in function of time 
during the application of this method. 
In order to determine simultaneously the 
aerobic biodegradability of a number of products, 
use is made of the device shown in figure 1 . 

This device comprises several closed reactors 
1 , for example 30, of which for the sake of simplic- 
ity only three are drawn in figure 1, which are 
disposed in a thermally insulated incubator 2 which 
is maintained at a specific temperature by means 
of heating elements 3. 

An air supply pipe 4 connects to the underside 
of each reactor 1. All the air supply pipes 4 are 
connected to the same tank 5 with dry air under 
pressure which is free of CO2. In each air supply 
pipe 4 between the tank 5 and the reactor 1 is 
successively mounted a flow rate meter 6 with 
regulator, a bubbler 7 filled with water in order to 
reach 100% humidity and to maintain the desired 
dry matter content, for example of 50% in the 
reactor 1 , and a closing valve 8. The bubbler 7 and 
the closing valve 8 are in the incubator 2. On the 
upper side of each reactor 1 a gas outflow pipe 9 
is mounted which is connected to a multi-port valve 
10. The multi-port valve has different inlets which 
are each connected by an individual outlet and one 
common outlet For thirty possible reactors 1 the 
device comprises two such valves 10 since each 
valve only has sixteen inlets. One outlet of one 
valve 10 is connected by a pipe 11 to an inlet of 
the other valve 10. 



Inside the incubator 2 a cut off valve 12 is 
mounted in each gas outflow pipe 6. Outside the 
incubator 2 each outflow pipe 9 connects to a 
condensation flask 13 for the collection of the con- 

5 densed water. Between the cut off valve 1 2 and the 
condensation flask 13 the gas outflow pipes 9 
extend through a common cooling unit 14. The cut 
off valves 8 and 12 are detachable from the pipes 
4 or 9 and allow both the air supply and the gas 

10 outflow to be closed and the reactor 1 to be re- 
moved from the incubator 2 in its entirety for 
shaking and weighing this reactor. 

On a regular basis, for example every three or 
four hours each of the multi-port valves 10 con- 

75 nects a specific outflow pipe 9, possibly through 
the pipe 11 and the other valve 10, to a pipe 15 
which connects to one outflow of a valve 10. The 
other outflow pipes 9 are then connected to the 
other outflows of the two valves 10 which them- 

20 selves are connected through a pipe 24 to an open 
bubbler 25. In the pipe 15 which also exits on a 
bubbler 26 is mounted an accurate flow rate meter 
16. By means of a sampling loop 17 the gas in the 
pipe 15 is sampled. Through this loop 17 a sample 

25 is taken along by carrier gas that is passed out of 
the tank 18 through the pipe 19 continually to the 
gas chromatograph 20 where the sample can be 
analyzed. The measurement results are transmitted 
to the data processor 21 with printer thereto con- 

30 nected. 

From time to time, for example every three to 
four hours one of the valves 10 connects one outlet 
which connects to the pipe 15 to one inlet which 
itself is connected through pipe 22 to a tank 23 in 

35 which there is a gas mixture of which the composi- 
tion is accurately known. 

Of the products of which the aerobic deg- 
radability must be determined, first specific, prefer- 
ably equal amounts are weighed out, whereby 

40 three identical amounts of each product are 
weighed out. Of each product the exact amount of 
carbon is determined according to known ways, for 
example according to the international standard 
ISO 625-1975 (F). Each of the amounts of product 

45 is subsequently mixed very thoroughly with in- 
oculum, preferably originating from the organic 
fraction of household refuse, in a ratio of at least 5 
to 50 weight percent product in 100% mixture. The 
mixture preferably comprises at least five times 

50 more inoculum than product. 

The inoculum originates from the organic frac- 
tion of household refuse. This inoculum can be 
added fresh or an inoculum can be added that was 
previously composted for a certain time, namely for 

55 2 to 4 months, preferably in the laboratory under 
controlled and optimum conditions. A fresh in- 
oculum will give results which resemble more 
closely the real situation in a composting plant. 
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while inoculum that was previously composted, will 
show less background production of CO2 and the 
results will be clearer and more accurate. The 
inoculum preferably has such an activity that it 
produces between 10 and 150 mg CO2 per gram 
volatile solid material for the first ten days and 
preferably has an ash content lower than 70% on 
dry weight. The inoculum is preferably free of large 
inert parts such as glass, metal etc. and sieved so 
that the particles are smaller than 25 mm, prefer- 
ably smaller than 5 mm. 

If necessary the solid substance content of the 
various mixtures of inoculum-product Is corrected 
by the addition of water, to 40 to 60% and prefer- 
ably 45 to 55% and for example 50% and these 
mixtures are subsequently separately placed in the 
reactors 1 . From each product therefore three reac- 
tors have been filled with the same mixture. Three 
reactors 1 are however not filled with a mixture but 
with inoculum only and then preferably with an 
amount of inoculum which is equal to the amount 
of inoculum in the mixtures in each of the other 
reactors. In order to avoid overheating and to ob- 
tain the correct temperature in the reactors 1, the 
volume of the mixtures In the reactors 1 Is situated 
between 1 and 10 liters. As reference for one of the 
products a material can be used of which the 
aerobic degradability is known, such as cellulose 
for example. 

During determination with the assistance of the 
heating elements 3 which have been arranged in 
the Incubator 2 as shown in figure 1, the tempera- 
ture in the reactors 1 is maintained as constant as 
possible at a value between 20 and 75 degrees 
Centigrade and preferably at 50 degrees Centi- 
grade. Temperature deviations are limited to 2 de- 
grees. One can also follow a predetermined tem- 
perature profile which more accurately resembles 
the temperature encountered in full scale com- 
posting plants for refuse. One can, in a first phase, 
operate for example for 2 days at a temperature of 
35 °C, followed by a period of 5 days or so at a 
temperature of circa 58 °C and subsequently back 
down to a temperature of 50 'C. After a period of 
around 20 to 40 days or more of composting at 
50 'C, one can choose to simulate a maturation 
phase and operate the composting vessels at 
mesophillc (30 to 40 "C) or at room - or ground 
temperatures (5 to 20 *C). 

For a period of 10 to 70 and preferably 45 to 
60 days but possibly longer If necessary, a well 
defined flow of C02-free air is allowed to flow from 
the tank 5 through the bubbler 7 where the air is 
humidified. Into the reactor 1 and therefore through 
the material installed therein. The flow that passes 
through the reactors 1 must be sufficiently large in 
order to ensure that the oxygen in the gases flow- 
ing out of the reactor is not entirely used up and 



that preferably the oxygen content does not de- 
scend below 6% and preferably not under 8%. 
This flow is established by means of the flow rate 
meters 6 with regulators. 
5 In another variation pure oxygen can be added 

In place of air in which case the flow rate can be 
less. 

Because of the fact that the bubblers 5, In 
which the added air is humidified is at the same 

70 temperature as the reactors 1 condensation in 
these reactors 1 is avoided. The bacteria and fungi 
can under optimum conditions in warm and suffi- 
ciently humid conditions bring about biodegrada- 
tion in the reactors 1 and convert the carbon in the 

15 material Into CO2. 

The gases which are removed separately from 
the reactors 1 through the gas outflow pipes 9 are 
cooled In the cooling unit 14 first down to a tem- 
perature lower than 4 degrees Centigrade. Subse- 

20 quently they are sent to the multi-port 10. Of all the 
gas flows, of which the multi-port valves 10 succes- 
sively send an amount to the flow rate meter 16, 
the flow is very accurately determined with this 
flow rate meter at regular time Intervals so that 

25 from there the development of the gases flowing 
out of the reactors 1 can be deduced In function of 
time. 

In order to measure accurately the flow that 
effectively goes through the reactors 1 and the 

30 whole device, with the transfer from one reactor 1 
to another reactor 1, for the first two to three 
minutes, the pressure in the pipe 15 is made equal 
to the pressure in the common pipe 24. Use is 
hereby made of a pressure regulator 27 which Is 

35 connected to two pressure sensors 28 and 29, 
respectively to the pipe 24 and the pipe 15. The 
overpressure by the water in the bubbler 25 Is so 
adjusted that it is always higher than the pressure 
over the flow rate meter 1 6. 

40 With the transfer from one reactor 1 to another 

reactor 1 , another pressure will build up in the pipe 
15 in function of among others the flow rate that Is 
adjusted in the flow rate regulator of the flow rate 
meter 6 for that specific reactor 1 . This pressure is 

45 observed by the pressure sensor 29 and transmit- 
ted to the pressure regulator 27 which is connected 
to the pressure sensor 28. If the pressure in the 
pressure sensor 29 becomes higher than the pres- 
sure in the pressure sensor 28, then the pressure 

50 regulator 27 will open the valve 30, through which 
water from the bubbler 26 flows outward and the 
overpressure on the pipe 15 decreases until the 
pressure in the pipe 15 is equal to the pressure in 
the pipe 24. If, when transferring to a new reactor 1 

65 to be sampled, the pressure in the pipe 15 de- 
creases and becomes less than the pressure in the 
pipe 24. then the pressure regulator 27 opens the 
valve 31, through which water is supplied to the 
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bubbler 26, until the two pressure sensors 28 and 
29 measure the same pressure in the pipes 24 and 
15. 

Only when this is reached is the flow rate in 
the pipe 15 accurately measured by the flow rate 
meter 16 and signalled through to the data proces- 
sor 21 as correct flow rate. After the measurement 
of the flow rate, after approximately 3 minutes after 
the transfer, for about thirty seconds the gas in the 
pipe 15 is sampled via the sampling loop 17 and a 
gas sample with carrier gas is taken out of the tank 
18 through the pipe 19 to the gas chromatograph 
20. 

In this manner both an exact determination of 
the flow rate that goes through the reactor 1 and 
the composition of the gas that comes from the 
same reactor is obtained. 

The amount of CO2 produced is calculated on 
the basis of the flow rate and the CO2 content that 
is measured with the gas chromatograph 20. Of 
course an average is made from the three amounts 
of a same mixture in a group of three reactor 1. 
Because of the fact that three reactors 1 are filled 
with inoculum only it is possible to calculate in the 
same manner the amount of CO2 originating from 
the inoculum In a specific mixture. The Increased 
production of CO2 by this mixture consequently 
originates from the product In the mixture. 

Before the amounts of gas are used for the 
calculation, the measured or calculated volumes 
are reduced to volumes at standard temperature 
and pressure. 

The percentage of blodegradability is calcu- 
lated by the net amount of gaseous carbon pro- 
duced by a product that is part of a specific mix- 
ture divided by the amount of solid carbon which 
was originally present in this same product, and 
multiplied by one hundred. 

In a variation of the above described method 
the amounts of CO2 produced are not calculated 
on the basis of flow rate measurements but by 
collecting and absorbing the gases originating from 
the reactors 1 in Ba(0H)2. When this substance 
reacts with CO2, it forms an insoluble precipitation 
of barium carbonate. Through titration with for ex- 
ample HCL the amount of remaining barium hy- 
droxide can be determined. The number of moles 
of CO2 absorbed can then be calculated as : mol 
CO2 = mol Ba(0H)2 at the start - 0.5(mol HCI). 

The amount of CO2 produced from a product 
in a reactor 1 can be determined by the difference 
In ml of the HCI used for the titration of Ba(0H)2 
with all gas collected from a reactor with a specific 
mixture and of the HCI used for the titration of Ba- 
(0H)2 with all gas collected from a reactor with 
only inoculum multiplied by the normality of the 
HCI used and the molecular weight of CO2 and 
divided by 2. 



In another variation the amount of CO2 can 
also be determined by a combination of flow rate 
measurement and CO2 concentration measurement 
by means of other analytical systems (e.g. CO2 

5 analysis based on infrared measurement). 

In another variation not only the biodegradation 
is determined based on carbon conversion, cal- 
culated out of net CO2 production on the basis of 
CO2 measurement, but also oxygen consumption is 

10 determined. For this purpose a unit as represented 
in figure 1 can be sued. When analyzing the gas 
coming from a reactor 1, not only the concentration 
of CO2 is determined but also that of O2. In com- 
bination with the flow rate and after correction to 

75 standard conditions of temperature and pressure 
the exact oxygen consumption can be calculated. 
By subtracting the oxygen consumption of the in- 
oculum only, the net oxygen consumption originat- 
ing from the test material can be calculated. Fur- 

20 thermore, also the respiration coefficient can be 
calculated by dividing the net CO2 production by 
the net O2 consumption. Both parameters. O2 con- 
sumption and respiration coefficient, give additional 
information with regard to the biological degradabil- 

25 ity of a test material. 

The invention will be specified in greater detail 
by the following concrete example. 

EXAMPLE. 

30 

As product of which the aerobic degradablllty 
has been determined, microcrystalline cellulose 
powder for thin layer chromatography has been 
utilized. Cellulose is generally known as a product 

35 that degrades completely but of which the biodeg- 
radation starts relatively slowly. 

The organic fraction of mixed household refuse 
has been used as inoculum which was composted 
for eight weeks in the laboratory in order to obtain 

40 as low a background activity as possible. The dry 
matter of the Inoculum amounted to 49.2%. 

Three reactors (flasks of 4 I) have been filled 
with 1100 g inoculum. Three other reactors have 
been filled with a mixture of 1100 g Inoculum and 

45 140 g cellulose powder and 86 g water In order to 
obtain a solid dry matter content of between 40 
and 60%. The six reactors have been mounted in a 
device as shown in figure 1. The heating of the 
incubator 2 was started and the reactors were 

50 incubated for 60 days in the dark at a temperature 
of 50 degrees Centigrade. 

Such an air flow has been passed through the 
reactors 1 that the oxygen content in the outflowing 
gases from the reactors amounted to at least 6%. 

55 The CO2 production was determined on the 

basis of measurements of the gas flow and the 
CO2 concentration every three hours. The evolution 
of the cumulative CO2 production In grams In func- 
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tion of time in days is shown in figure 2 respec- 
tively for the inoculum only (the lower three lines) 
and for the mixture of inoculum-cellulose (the up- 
per three lines). After sixty days the cumulative 
CO2 production for the inoculum amounted respec- 
tively to 135.9; 125.7 and 123.4 grams and for the 
mixture respectively to 307.6; 286.4 and 302.2 
grams. After calculation the average net CO2 pro- 
duction per unit weight of cellulose can be ob- 
tained. After sixty days this amounted to 1204 mg 
per gram cellulose. From this the average amount 
of carbon in the form of gas could be calculated 
while the original amount of carbon in the cellulose 
was also calculated through the carbon content 
(39.7%) of the cellulose used and the amount of 
cellulose in a mixture. Finally it was possible to 
calculate the conversion percentage of solid carbon 
In the cellulose into gaseous carbon In this manner. 
The graphic evolution of this percentage in function 
of time in days is shown in figure 3. The major part 
of the conversion took place in the first 30 days of 
the incubation. After 60 days the conversion of 
solid carbon originating from the cellulose into gas- 
eous carbon amounted to 83%. 

The above described method is very simple 
and accurate and offers reliable and reproducible 
results. 

The present invention is in no way restricted to 
the embodiments described above and these em- 
bodiments can be implemented with many changes 
without departing from the scope of the present 
invention application. 

In particular it is not necessary to treat three 
amounts of inoculum and three amounts of mixture 
inoculum-product as described above. One amount 
is in fact sufficient, but several amounts obviously 
offer a greater accuracy. 

Claims 

1- Method for the determination of the aerobic 
biodegradability in a composting device of at 
least one product, characterized in that an 
amount of the product is mixed with an amount 
of active inoculum and, if necessary, with an 
amount of water, such that the dry matter 
content of the mixture is situated between 40 
and 60%, and through at east one quantity of 
this mixture, that is maintained at a tempera- 
ture of between 30 and 75 degrees Centigrade, 
gas which contains oxygen is passed with a 
known CO2 content that is preferably zero, the 
amount of CO2 in the gas coming from the 
mixture is accurately measured or calculated, 
an amount of inoculum only is treated in just 
the same way with the gas containing oxygen 
and also moreover the amount of CO2 in the 
outflowing gas is measured, and finally on the 



basis of the amounts of CO2 the amount of 
carbon is determined which originates from the 
product alone and is converted into CO2 
through biological activity. 

6 

2, Method according to the preceding claim, 
characterized in that air is used as gas which 
contains oxygen. 

10 3. Method according to the preceding claim, 

characterized in that COa-free air is used as 
gas which contains oxygen. 

4_ Method according to claim 1, characterized in 
75 that pure oxygen is used as gas which con- 

tains oxygen. 

5. Method according to any one of the preceding 
claims, characterized in that the gas which 

20 contains oxygen is humidified prior to using it. 

6. Method according to any one of the preceding 
claims, characterized in that the same amount 
of inoculum only is used as the amount of 

25 inoculum in the mixture and the amount of 

converted carbon is determined departing from 
the increased production of CO2 by the mix- 
ture. 

30 7. Method according to any one of the preceding 
claims, characterized in that the gas containing 
oxygen is passed through a reactor with a 
volume of between 1 and 10 liters of the 
mixture product-inoculum. 

35 

8. Method according to any one of the preceding 

claims, characterized in that 5 to 50% product 
is mixed with 95 to 50% inoculum in order to 
form the mixture. 

40 

9. Method according to any one of the preceding 

claims, characterized in that five times more 
inoculum than product is put in the mixture. 

45 10. Method according to any one of the preceding 
claims, characterized in that the carbon con- 
tent of the original product itself is determined. 

11. Method according to any one of the preceding 

50 claims, characterized in that the amount of 

CO2 gas produced is measured by absorption 
in Ba(0H)2. 

12. Method according to any one of the claims 1 

56 to 10, characterized in that the amount of CO2 

gas produced is calculated out of the flow rate 
of outflowing gas and the CQ2 content thereof 
that is measured. 
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13. Method according to any one of the preceding 
claims, characterized in that the dry nnatter 
content of the nnlxture is brought to 45 to 55% 
prior to passing the gas which contains oxygen 
through it. 

14. Method according to any one of the preceding 
claims, characterized in that during the through 
flow of the gas which contains oxygen the 
temperature in the mixture is maintained at 50 
degrees with a tolerance of 2 degrees Centi- 
grade. 

15. Method according to any one of the preceding 
claims, characterized in that a gas which con- 
tains oxygen is passed through the mixture for 
20 to 70 days. 

16. Method according to any one of the preceding 
claims, characterized in that the gas containing 
oxygen is passed through the mixture with 
such flow rate that the amount of oxygen in the 
outflowing gas is higher than 6%. 

17. Method according to any one of the preceding 
claims, characterized in that of the mixture 
inoculum-product and of inoculum only each 
time at least two amounts are treated and for 
the calculation of the degradability use is made 
of the averages of the amounts of CO2 pro- 
duced by the amounts of inoculum and the 
averages of the amounts of CO2 produced by 
the amounts of mixture. 

18. Method according to any one of the preceding 
claims, characterized in that the outflowing gas 
is first cooled prior to determining the CO2 

content thereof. 

19. Method according to the preceding claim, 
characterized in that the outflowing gas is cool- 
ed down to a temperature lower than 4 de- 
grees Centigrade. 

20. Method according to claim 1 2, characterized in 
that the treatments with a gas which contains 
oxygen are performed in reactors (1), the out- 
flowing gases from all these reactors (1) are 
passed through at least one multi-port valve 
(10) to a common pipe (15), in which a flow 
rate meter is mounted, the pressure difference 
between the outlet of the distribution valve (10) 
to which the pipe (15) is connected and the 
outlet of this pipe (15) situated downstream 
from the flow rate meter (16) is compensated 
and the flow rate is only read from the flow 
rate meter (16) when the extra overpressure 
created from the distribution valve (10) to the 



outlet of the pipe (15) is the same pressure as 
the pressure in the reactors (1) themselves for 
the time that they are not connected to the 
pipe (15). 

5 

21. Method according to the preceding claim, 
characterized in that the aforementioned pres- 
sure difference is compensated by counter- 
pressure valves or bubblers (25 and 26) with 

10 water. 

22. Method according to any of the preceding 
claims, characterized in that the oxygen con- 
sumption is also determined. 

75 

23- Device for the determination of the aerobic 
blodegradability in a composting device of at 
least one product, characterized in that it com- 
prises at least two reactors (1), means (2, 3) 

20 for maintaining these reactors (1) at a tempera- 

ture above the ambient temperature, means (5, 
4) for passing gas which contains oxygen 
through the reactors (1), means (9, 10, 15) for 
separately collecting the outflowing gas from 

25 each reactor and means (16, 20) for measuring 

or calculating the amount of CO2 in this gas. 

24. Device according to the preceding claim, char- 
acterized in that it comprises means for cal- 

30 culating the amount of carbon which was deg- 

raded starting with the amounts of CO2. 

25. Device according to one of the claims 23 and 

24, characterized in that the means for mea- 
35 suring or calculating the amount of CO2 com- 

prise a flow rate meter (16). 

26. Device according to the preceding claim, char- 
acterized in that it comprises several reactors 

40 (1), at least one multi-port valve (10), gas out- 

flow pipes (9) which connect the various reac- 
tors (1) separately to Inlets of the distribution 
valve (10), a common pipe (15) which connects 
to one outlet of the distribution valve (10) and 

45 in which the flow rate meter is mounted, a pipe 

(24) which is connected to the other outlets of 
the distribution valve (10) and therefore to the 
reactors (1) when they are not connected to 
the aforementioned common pipe (15), and 

50 means (25 to 31) for compensating the pres- 

sure difference between the pressures In the 
latter two pipes (15 and 24). 

27. Device according to the preceding claim, char- 
55 acterized in that the means (25 to 31) for 

compensating the pressure difference com- 
prise a bubbler (26) in which the outlet of the 
common pipe (15) exits, a water supply pipe 



7 



13 EP 0 499 302 A1 14 



with a controlled valve (31) which exits in the 
bubbler (26), a water drainage pipe with a 
controlled valve (30) which connects to the 
bubbler (36), a second bubbler (25) in which 
the other pipe (24) exits, a pressure regulator 6 
(27) which operates the aforementioned valves 
(30 and 31) and two pressure sensors (28 and 
29) which respectively measure the pressure in 
the two aforementioned pipes (15 and 24) and 
transmit this information to the pressure regu- io 
lator (27). 

28. Device according to any one of the claims 23 
to 27 characterized in that it comprises means 

to measure or to calculate the amount of oxy- is 
gen which has been consumed. 

29. Device according to any one of the claims 23 
to 27 characterized in that the CO2 concentra- 
tion in the gas flow is determined in another 20 
way than through gas chromatography (e.g. 

with CO2 analysis through infrared measure- 
ment). 
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